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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain high discharge 
voltage, excellent charge/discharge cycle 
characteristics, long storage performance, and high 
productivity by forming a negative electrode and/or a 
positive electrode with at least two layers, and 
minimizing the conductor content in the uppermost 
layer. 

SOLUTION: In order to reduce the dispersion of lithium 
insertion/releasing amount on the electrode surface, a 
negative electrode and/or a positive electrode are/is 
constituted with at least two layers, and the conductor 
content in a mix in the uppermost layer is minimized. By 
slowing the lithium insertion/releasing speed on the 
uppermost layer compared with the lower layer, the 
dispersion of the lithium insertion/releasing amount is 
decreased. The conductor content in the mix in the 
uppermost layer of the negative electrode is limited to 
0.1wt.% or more but 10wt.% or less, and that in the mix in 
the uppermost layer of the positive electrode is limited 
to 0.1wt.% or more but 2wt.% or less, and the film thickness the uppermost layers of the positive 
electrode and the negative electrode both are made 0.5|xm or more but 20jj.m or less in film 
thickness. High discharge working voltage, high discharge capacity, and conservable properties 
can be obtained. 
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sm, r/w=i>, ^^a, ?y?hy, *±;>, ~ 

[0 0 3 4] *«W©jESS«KO^WSL, 
Ttt, yf-^A&JS, yf^A^^!Jf!?AJ: 

tttt£IB££tlttV\P, 0. l~50/im^LK 
JtitiMi LTIi4$£IB5££*ifcl^flS, BETj£T*0. 
0 1-5 0i/g#ff4U\ &^jE««ttff5g«rlK 
®7K 10 0ml fil^ L/cB#CD±S^M» pHi LTI4 

fif, ?L$£, ^-/i^K SK)^— /i^K SSjS/K ffi 

[0 0 3 5] **W»iffl^fcH5AStt»i:iE«ffi«JSf 
03;L<f2-fl£5£ (1) 
fk^ftH i. CoOi , Li, NiOa , Li, Co 
» Nil-. Ch , Li, MnOi , Li, Mni O4 , 

SfcttLi, Cob Vn, Oz (::t*x = o. 7~ 

1. 2, a = 0 . 1~0. 9, b = 0. 9~0. 98, 
z = 2. 02~2. 3) <Dm%>-'&t>-£X*h <9 , i9i^$C® 

[0036] ^xwoftstm^roy^^AffA^a* 
a. y^i»&js^£&, rtAttz) , Mm 

(c, 0. 5~2«ro«»Sr*»ttTfflV^5ri:as»4L, 50 
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[0 0 3 7] ]E«£Jl^©y^'l>A#*SiR*»6*« 

a, y^-7^^js, y^^-a-^ (ai, ai-mh, 

A 1 — M g , Al-Sn, A 1 - I n, Al-CdH 

[0 0 3 8] *£##JlCf4, MS, XAs&As, #y 
7"p fc^Hr/UP— S£-t?A'P — x, ^TirfvUrA' 

p-x, #y e^/i^ p y k, #y tr^ufp y k>\ 

f F77*tnifvy, #!)Wtk'=!Jf^ #y^ 

— #y-v— (E P DM) , X/U/fcWLiE PDM, X 
fU^v/xyJA, #!J^S?3iv % 7-y*p'A x 

ftiLtfflv^ns. #^^J;5[-y^^A4: 

*«, i~5o a*%as»* l < . 2 ~ 3 0 a*% 
w^-u^^^^^y-v-, #7^ 

~3 O**%^0^ LV\ 

[0 0 3 9] #£91<0AffiW#*#*Z&«a&3Rir*s^ 

•a-^-^. h©pH#5£*± 1 0*^, $P>(Ctt6Jii± 
9*»T*&5ri:^U\ Sfc, K*»tt^-^h 
©?ajK*5'Cy±8 OtSiCISt^ A»0-<— Xh<Dffl 

[0040] -fe/^u-^-t ^ct^^aa 

feictt, 8 0 < Cgl±T*±fewltra^KSLTS^L^fc 

&®Mtm«onsa£(±9 ot:a±i 8 o'cwt, 

SKIiUOttlil 7 0taTt-fe5. WW«)fP*) 
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m^\mmX\ *£«*J±0. 0 5/tmj&»&3 0/ttm-C 
h<0, 0. l(imi>()2 0/imWSU^ SEC, J£# 

L£>Z>l:tmi-tet>-h%.1Lmi* 2 0 %t>h 9 0 %Xth <9 , 
3 5%^)^ 8 0%riW£LV\ 

[0 0 4 1 ] ^ig^ir/^U— ? — fi, 5nmtU:10 
0 /i mJ^T, £ "9 M £ L < ft 1 0 a mJW± 80ji m^T 
<75$t#?U4<£>7^J>, fik«, 3F«*4^©*T?*>a. 10 

0a»%^tj>'b<£>#£?£L<, #fc#£ L<^<£>f2 3 0% 
U±^tsh(DXhZ> 0 ^U^U^-fD^b LTfi, X 

t° u^&m&tf y v-^xfi/y-^fy*!^* y 

&-&m$LX{^tzk<nkfi-%v\<\ T^^mmt. 

&<D'm>0. 1 (imfrt>5 »mX\ tfV ^l/^. 

^xi/y-7<7^7xy*fi£#y^ 
Xh, M0IK'feot{)I^ s l#f£, ?LS, MTL*^ 

a fc awu, t ma ^*ft*»«io*m«:*^ l^ 

Silt. &aNre&£olMttftfi'*». niMfcai*, ^7 

[0 0 4 2] m«?Wt LTfi, f Mli Lt, yot- 
— k v-^fD7ny, 1, 2-v^ hdf-vo^ 40 

it* f/^;u7t^-> k, i, a-^y^y, 

7°n ifi/y*-^- M^gft, *r by t Ko77^ 
igfr, vot9vl^--7VK 1, 3 -7°ny-?>-y-/U h yft 
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Lfcjgat^^^ftEi^tay^^Att, mx.ii. Li 

CIO. , LiBF. , Li PF. , LiCF> S 
Oa , L i CFi CO2 , LiAsF. , LiSb 

Fe , L i Bio C 1 10 , fcmmttiM* V$ ]) X !7 

LiAlCl. , L i C 1 , L i B r , L i I , ? 

pd^^^^a, my^.^/^um')^u^^(D 
imsi-t(Dm*t>ffii&£tixi^ 0 tefrx-ti* 7pt> 

Cg^iRCLiCF. SO. , L i C 1 O, , LiBF 
< fcitf/fcSWiL i PF. Sr£tr«WiK#$J4 L 

(cl i bf, jait^/fcSiMiL i PF. Zi^ttWRW. 

flMMioastt. y y HA'Sfco o. 2-3* 

[0 0 4 3] Sfc, tt«?jK©«l^»:0«'!£@(t:*«HC'b 

It. Lictftft, AD^vtt, »*»Jfi4if*sj:< 
*Pb*tTl^5. J5cA»Tt, L i , N, L i I , L i , N 
I2 , Li. N— Li I— Li OH, LiSiO, , L 
iSiO< —Li I — L i OH, xLi. PO, - (1 
- x) L i 4 S i 0< , L i 2 S i S. , tfiik}) S\Y& 

/UTKy^-^w^T-feSo se>(c, ^yr^yo-hy 

[0 0 4 4] t/^-^-HTIi, ^tJi-Y^-v-Sifl 
if co * U 7 y ^ V - fe 5 ^ f± ^ 7 * gilt fc 5 v > ft 

v^tL5<6iBa^v^P)lr5. #Jx.tf, 0. 0 1~10^ 
$EISTfflV^ibtt5„ 0iJx.fi, 5~3 0 0 um*ffll»^fe*b 
7F-t\k-£®*nM%\z-Wto1-Z>^ btftotbtiX\<^ e m 

*tf, fllv^y, h!Jxf;U7t^77Yl- < hy^i? 
y-/UT$>, Hfc^-x/K xf u^T; n - 

sin. *;w^m N-«****^y^ 
;>tN, n' -li^^yy-y;^ xf uy^u 
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/w, Aici. , ^ffltt/Ky-v-fflHStiKw^-y-^ 

*/W7*y:/\ */u#=*£frfto7!J-/Hb-d- 
^*f-^9vWK**y h!J7 5 Kir4-7;U* 

6 2-2 8 7, 5 8 0) , 0$**;*;- £ 

?J»i&& 2r#¥tf 5>ft5o 
[0045] Sfc, «HMt*^«ttti-*fc»t^^ io 

[0 0 4 6] LTH, «R!cSixfc«}fe 

~5 0 0 /xmrokOtfSffll^fjtlSo 
[0 0 4 7] «»©JWfcfi=i-r^ #*>\ *>— K 5" 

ixS. ->y^y-. £roi 

fix h/ir-z?a >ifeas&*n#\ ^fifi, 0. 1~10 
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ft*ttlc^fc*r. ±E»#*ft«ra 

8ftftf>ii5is, frffiro^Sroj?^!, K5W«roflE 

i~2 o o o jimis#icffiu\ 
[0 0 4 8] s<Uy h^-h<Dvtmxttst*.^mtL 

5„ tffc, £A. US, #**L iS*^i», W^-lftXtf 
>\ i&Sfi8 o~3 5 oroiEffl^six, #(^10 

0~2 5 0t:wWWSLV\ ^Jcfcfi, 

2 0 0 0 p p m£lTWJL<, Iffi^Hl, 
*)IIH-C*{i^^m5 0 0 p prnJ^TtC-f-Sr ir^lM 

l\ T'l/^ffiti, #{-PI^$tl^l^s 0. 2~3t/ 
cm 2 i^4LV\ * ^V^—-fV^<D-fV^MK\-t 
0. l~5 0m/»a«jf4L< 4 7 , ^iBJtliifl~2 

itfi, 0. 9~1. l^$f$L<, 0. 95-1. 0# 
[0 0 4 9] tt^W->— bi-fe/<W— ^-Sr^LTfita 
rote, tt**>bfafe*fCV^5H*05fif^*-T-*r**.o»t 

■ctAv^. ^Jxtf, mmmm±m*k lt, t^-x, 

#ro(5^[cl:teftrortj±±#ro^i: lt, **fti^9J 

tJ:v\ i^^*»m^L-c, *tertJ±ro±#(ci 
0««t*Wi-5*a:«rftl|-rari:*ST?t5. rroi 

5 r k is-cf 6 0 rtJESr±tf 5^>[-fflv^ix5^#iro 

^iJiLTH, Li 2 CO3 , LiHCO, , Na 2 CO 

3 , NaHCOa , CaCO, , MgCO. t£k'<Dfcm 

mt£k'%mfzz.k&tii*z>o 

[0 0 5 0] m^V-h'IRti* i^ittlrfco^ 
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7?#5,, 

[0 0 5 1 ] *3gW©**-ft««J©ffl^{tf±, #{CPS 

h7^>-/<- llll^ *^3Mf. C4, ^y- 

$u K4if*s*rr bns e ^t<Di&S:±mt 

lt, gw*, jfiws^, 5c*, 

WHS, 4ifas*rffeix6 0 Hfc, 

ft* s r. k hx°zz>o 

[0 0 5 2] 

[0 0 5 3] £$#1- l 

-M13. 5g, rHflSS*3. 6g, Rfc-^* 
->-7i»0. 6 4 iHkH5*0. 69g^^5C?g^ 

/■ftX'l 0 0 0 < CST*#fiLfc o 1 2 0 01CT10I 
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&^L, ¥^14. 5 /xm(DS n S i o.6 Mgo.2 B 
0.2 0 2 .7 ({fc-S^l -A) CuKall 
S:fflV^X»lEl^ffe|C*5V^-C2 0ITC2 8 0 ttifil^Ii,ft 

4 0° w±7 0° WTicfiiisSStt»lH]SfiSlf±EbtL^^ 
[0054] H«©#8re, tix^iifls^WMlroiW* 

10 Hefifc. Tffi©fk&tt«:#fc. SnSi 

0 8 Mgo.2 O21 (1— B) x S n S i o.e A 1 0.2 
Mgo.2 O2.7 (1-C) , SnSi... P0.2 Mg 
0.2 O2.9 (1-D) % S n S i 0.6 AW, B0.2 M 
go.i O2.75 (1— E) , SnSios P0.1 B0.1 M 

gO.J O2.7 (1 ~F) o 

[0 0 5 5] %Mm- 1 
&mWk LT, 1 X&fi% LtzikGVl 1 - A* 

m^x. ^tL^8 5m*%, »jtttn*&9fi4%©#j'& 

20 #ifc*55£4H:i:% 7J/U#>W 1 £ft 

Si»L-C^7y-AS:ff»Lfc. ft^*l-A*9 3l 
*%, mR1MM& 1 S*%t- V - A i R 

y-B*f^fiioLfc 0 tLtzikSm 1 -A* 9 
011%, »Jirtt*»4m*%fcLfcGil*tt*? y-A 

<Dmtmmx\ 1 -A<z>«&ffi*asjm3 0 6 

6. 2g/» i:45J;5l:f §18 
30 o. l~3&fEofc 0 :tlfe©Ifr>-^Nol~3j: 

5 Lfc 0 ftfiv- h ©ff^tt, h a jJS 7 8 ai 
= m, ^gv'-Fb^lOO/imt&ofe, 



n o mmm® ±m 

1 A - 

2 A B 

3 AC 

S„ jEWtS-i LT> LiCoOi ^8 7S*%, M^- 

*%t^yT^y^-7-hy ^Ais*%SriPx, 7k* 

No. lSrf^o^io rtibOlEffiNo. 1 Sr^, 
^, §JWfL3Effi'>— hNo. lSrf^ofc. rolSv-- 
h<Df*|j;2 5 0 Mmffcofc 0 50 



3 0 ii m — 

2 6 4 y m 

2 6 4 

»>-!-No 1 ijEfr>-hNo 1 

m&-4 o c CWT»lt^M4 3 -c-2 3 0 < C2B#r B W7kK 

^Lfc„ §p,t, K*(a***]Eiii/- h (8) . m& 

?Ltt/Ky y°u fuy7-/;wt/NU-^- (-fe/UTy— K 
2 4 0 0) , WmM^h-^M^- h (9) *±tf-fe^ 
u-i?- do) (Dl-eggL. rixSr##ii*«T» 
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[0 0 5 6] r0#|el#**MfNI?*3K*a£, =y^/u 
^y**rltLfc«Ro*jasFltta!«*te (1 1) fctt* 
L/Co liJyh^fcUiPFi UiBF, 
0. 9 5, 0. 0 5mol^tU Wxf^*- 
h t SfctfTUtf-al?*- h 2 : 8«Zl^t 

S (1 2) *-JS*>ry V (1 3) £^LT/!)>L&THfi 
SSI^MLfe. JESffi^ (12) ttjEfr>- 

h (8) ttftLft (1 1) fifcSS'-h (9) irfcfc 10 

WEfc^L-fc. fc*>\ (14) I±$i#ffo5„ 

»>-h^No 2iNo 3fcLfc£WM4«ttAiHSJ 

3?2 

n o mmmn ±m 

1 M - 

2 M N 

3 ML 

T, ®&D~H£o< of;:,, fMLfcfljfeOflSicfi^tl, 
•?tLl 0 OfHT'fcS,, rfLferofiftfeSr lmA/cm* T? ^ 

*3 

mm fiM*s- v lEWy- v 

D 1 1 

E 2 1 

F 2 2 

G 3 1 

H 3 3 

[0 0 5 8] 

[*w©9b*] #a$i5i©«J:5fc, y^*-&$rRra»WK» 
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* Ztl^tll 0 0ffi<5offr$U lmA/ci 1 T*4. 2 0 
Vtt'StLfct, 2. 8 V^T'Ir1«»S-C^SL$ ^{C 
4. 2 0V£^«Lfc. *©£6 0^fcT-Jini]fii# 
L/c„ 2. 8 V^T'lmA/cra 2 -eSc*&, £ 

#&©»*£*) tt, SflilA, B, Ct'6 51 9 6 

%, 9o%T*$>ofc„ ^mnmmB, Clt JfctfcfliJ© 

[0 0 5 7] HJ£0iJ- 2 
HJ£0!|1©IE^*7 y- (Mfc-f5) 4^©il^IL 
fc„ *y y-NfiL i C 0O2 £9 4Ji4%, T-tr^u 
^7 7^211%, ^7!)-LttLiCoO! 5:95 



:/u*m©IHJ¥ 

1 1 5 Ai m — 
111 4 y m 

111 4 
14. 2 0V*-C£«Lfc«, 2St-e-flftffU 



&B(&*ff#4. lV±9ftT 

2 8% 
1 2 
8 
1 5 
1 1 

[ill nmm^&mLtznffimmmcDmmmz^Lti 

t>©T'fc5 0 
[*?-5§-©t&?in 

8 iEffii/- h 

9 h 

10 -fc^U— * — 

1 1 mmm 
1 2 

13 ifxlryh 

1 4 
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[01] 




